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SUCESOR FEATTER, 

Ë?ary 3, Hotino Eise, Chicago, k., assignor to Gall 
vian Marata faciêuza ring Corgora?ioza, Chicago, E., a. 
corporation of Ilfinois 
Application is ay 8, 1940, Serial No. 333,971 

{8??-C. B58) i? Caixas 

This invention relates generally to heating de 
vices and in particular to a low pressure automo 
bile heater which is operable entirely independent 
of the automobile engine. This application is a 
continuation in part of application Serial No. 
327,065, filed March 30, 1940. 
The internal combustion type automobile heat 

ers of the prior art are of two general classes, 
namely, suction and pressure heaters. These 
heaters are dependent for their operation upon a 
relatively high pressure air supply, to provide for 
a Suitable atomization of the fuel for burning in 
the heater. The high pressure air is obtained by 
utilizing a portion of the engine power, usually 
by direct-connected fan or blower means for the 
preSSure heaters, and by connection with the 
engine intake manifold for the suction heaters. 
The heaters are thus dependent for their opera 
tion upon a concurrent operation of the automo 
bile engine, and are directly, responsive to engine 
operating conditions. The characteristics of 
combustion are thus subject to great variation 
due to the variation in the air supplied, so that 
burning within the combustion chamber is erratic 
and of highly-varying efficiencies. 
ation of the air supply and the consequent surg 
ing of fuel in the combustion chamber, particu 
larly where static fuel feeding means are used, 
effects a noisy burning of the fuel which is annoy 
ing and disturbing, especially when the heater is 
located adjacent to or in the passenger compart 
ment of the car. This disadvantage has been 
Overcome in part by the use of various valve con 
trols which have been devised, particularly in the 
case of the suction type heaters, in efforts to pro 
Vide for a substantially uniform rate of air flow 
through the combustion chamber. These efforts, 
however, have failed generally to eliminate suff 
ciently the objectionable factors of engine opera 
tion on the heater. Also in intake manifold con 
nected Suction heaters the heater produces recip 
rocal objectionable factors on the car engine by 
admitting into the manifold varying portions of 
burned and unburned mixtures, apart from 
the usual automobile carburetor mixture. The 
engine, therefore, is more efficiently operated in 
the Summer than in the winter when it receives 
its hardest Service. 

Further, in the operation of the suction heater, 
the air farthest away from the suction producing 
means and specifically the air near the inlet of 
the combustion chamber, is less readily moved 
than the air close to such means, so that the 
movement of the air through the combustion 
chamber proceeds at a non-uniform rate. 

The fluctu 

5 

10? 

30) 

2 s 

3 5 

O 

13 

in the event of a sudden increase in the back 
pressure in the combustion chamber, the rate of 
movement of the mixture flow near the inlet of 
the combusticn chamber will be materially re 
duced so long as the increased back pressure con 
tinues. Since novement of the mixture through 
the combustion chamber is effected by the action 
only of the suction pressure at the outlet of the 
combustion chamber the period of increased back 
pressure is unduly prolonged; the heater operat 
ing with an insufficient annount of air for good 
cornbustion during such prolonged period. Also 
Since the fuel admitted to the combustion cham 
ber is in direct proportion to the air supplied, a 
large quantity of fuel will be drawn into the con 
bustion chamber during a period of light load 
engine operation, and in the event this period is 
followed by a period of heavy load operation, the 
light load fuel charge will be starved because of 
the insufficient amount of air supplied to the 
combustion chamber during the period of heavy 
load engine operation. . In some instances com 
bustion may be completely stopped by a too 
sudden change in the quantity of air and fuel 
admitted to the combustion chamber. Similar 
operating disadvantages occur in force pressure 
heaters which are dependent for their operation 
upon the concurrent operation of the automobile 
engine. 
These disadvantages of the usual suction and 

preSSure heaters are best overcome by an opera 
tion of the heater independently of the car engine. 
However, the only power available in an automo 
bile for operating the heater apart from the 
engine power is the car battery, which is of 
limited capacity. With the battery, generator 
and other associated electrical equipment as pro 
vided in the usual automobile ignition circuit, the 
maximum available current for heater operation 
is possibly about 7 amperes. It is possible, of 
course, that a current heavier than 7 amperes 
might be obtained over some periods of operation, 
but this heavier current would result in a serious 
drain on the battery, and in the winter time, 
Would seriously interfere with the satisfactory 
Operation of the starting of the automobile 
engine. The operation of an automobile heater 
entirely from the battery, therefore, requires a 
complete change in the size and assembly of the 
parts of the usual force and suction pressure car 
heaters to adapt such heaters for operation by 
the battery. The decrease in the size of the 
heater parts effects a corresponding decrease in 
their output capacity so that the operating pres 

Thus 9 sures which can be obtained within the practical 
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current limitations of the battery are too low to 
effect a mixing of the fuel by means of atomiza 
tion, as is possible in the engine operated heaters 
where power for high pressures is readily and 
cheaply available. The prior art is void of any 
teaching pertinent to a battery-operated car 
heater of internal combustion type for low pres 
sure operation and a commercial heater of this 
type is not known. 

It is an object of this invention, therefore, to 
provide an improved automobile heater which is 
operable entirely independent of the car engine. 

It is a further object of this invention to pro 
vide an automobile heater of low pressure type 
in which a substantially uniform rate of nove 
ment of the gas and air mixture is obtained 
throughout the entire length of the combustion 
chamber. - 

It is another object of this invention to pro 
vide an internal combustion heater of low pres 
Sure type which is quiet in operation and adapt 
ed for flexibility in construction by the sustar 
tial elimination of critical back pressures in the 
combustion chamber. 

It is a further object to provide a low pressure 
heater in which the air and fuel is supplied to 
the combustion chamber at a substantially con 
stant rate to provide for a uniform richness ratio 
of the combustible mixture. 
Another object of this invention is to provide 

a heater of the internal combustion type which 
operates quietly and with a substantially steady 
burning of the mixture in the combustion cham 
ber. 
A feature of this invention is the provision of 

a low pressure heating device, in which a com 
bustion chamber of elongated construction is 
provided with force pressure means acting on the 
inlet and suction pressure means acting on the 
outlet thereof, the force and suction pressure 
means being operated by a connor electricai 
motor to provide for an automatic balancing of 
the loads effected by the pressure conditions in 
the combustion chamber, the mutually contipen 
Sating operation of said suction and pressure . 
means obtained by the balancing of the loads 
thereof providing for a steady buining of the 
mixture in the combustion chamber. 
An ad"fantage of this invention is found in the 

provision of a low pressure heating device in f 
which a portion of the air supplied for combus 
tion is utilized in providing a suction pressure at 
the outlet of the combustion chamber whereby 
to effect a reduction in the back pressure in the 
combustion chamber. 
Another feature of this invention is the pro 

vision of a low pressure heating device in which 
the air and fuel supply means, the suction pres 
Sure means at the outlet of the combustion chan 
ber, and the force pressure means at the inlet, 
of the combustion chamber are operated by a 
single electric motor, to provide for a simulta 
neous relational operation of all of these means. 
A further feature of this invention is the pro 

vision of a low pressure heating device in which 
an air and fuel mixing chamber is provided with 
thermal means and a heating element for heat 
ing the chamber to a predetermined tempera 
ture to effect a substantially immediate vapor 
ization of the air and fuel supplied thereto; the 
thermal means being responsive to the tempera 
ture changes of the heating element and ar 
ranged to operate the heating element to main 
tain the mixing chamber at the predetermined 
temperature. 
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2,286,855 
Yet another feature of this invention is the 

provision of a low pressure heating device in 
which an air and fuel mixing chamber is pro 
vided with thermal means and a heating element 
for heating the chamber to a predetermined 
operating temperature, the thernal neans in 
cluding a pair of bi-metal contact arms respon 
sive to the temperature changes of the heating 
element and independently movable at different 
temperatures, one of the contact arms being ar 
ranged to control the operation of the heating 
element and the other contact arm being ar 
ranged to control the operation of the fuel sup 
ply means. 
A still further feature of this invention is the 

provision of a low pressure heating device in 
Which a combined heating and igniting unit is 
arl'arged in the air and fuel mixing and combus 
tion chambers to effect a vaporization of the air 
and fuel in the mixing chamber and a burning 
of Such vaporous mixture in the combustion 
chamber. 

Further objects, features, and advantages of 
this invention will be apparent from the follow 
ing description when taken in connection with 
the accompanying drawings in which: 

Fig. 1 is a diagrammatic illustration of one 
embodiment of the invention, and 

Fig. 2 is a diagrammatic illustration of a modi - 
fied form of the invention. 

In the practice of this invention it is contem 
plated that the automobile heater be operable in 
dependently of the car engine and operated en 
tirely by power from the car battery. Since the 
heaviest drain on the car battery is in the winter 
time, and since the heater is used only during 
that time, it is contemplated further that the 
heater Operating motor be of a size to operate 
on about 3 amperes of current so as to be far be 
low the average amperage rating of a normal car 
battery and well-within all practical factors of 
safety for heater current consumption. The use 
of a 3 ampere motor for operaiting the pressure 
and Stiction means in the heater of the invention 
provides for a combined pressure effect at the in 
let of the combustion chamber of about 4'' to 
4' of water. Heaters in the prior art have been 
operated on pressures as low as 4' to 10’’ of wa 
ter but it is readily apparent that this pres 
Sure is about 16 to 40 times greater than the 
preSSures enployed in applicant's heater. A 
pressure of 4' of water is thus relatively high 
and would require a motor which would be too 
large for commercial and practical application in 
a battery-operated car heater. 

Fuel cannot be properly atomized by air pres 
Sures of the order of a '' to A' of water so that 
air and fuel mixed at these pressures forms 
what is commonly referred to as a "wet mix 
ture.' Before this "wet mixture' can be efi 
ciently burned it must be completely broken up 
and intimately mixed prior to ignition. The in 
vention, therefore, contemplates the provision of 
means for effecting a complete mixing of the air 
and fuel at low pressures, by vaporization of the 
mixture and the burning of the mixture in a 
vaporous form. 
With reference to the drawings there is shown 

in Fig. 1 a heater comprised of a housing struc 
ture 5, a combustion chamber 6, an air supply 
chamber 7. an air supply fan 8, a fuel pump 9, 
a suction fan i , and a motor 2; the motor f 2 
being common to the operation of the fans 8 
and and fuel pump 9. The housing struc 
ture 5 is provided with a partition wall 3 to 
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form an upper compartment 4 and a lower com 
partment f6, the compartments is and 6 being 
in communication with each other through pas 
sage 7. The combustion chamber 6 and air 
Supply chamber 7 are of substantially cylindrical 5 

form and are assembled in axial alignment for 
disposition in the compartment f4; the cham 
bers 6 and being spaced away from the walls 
3 and 8 of the housing 5 by radiating fins 
f9 to provide for an annular passage 2 about 
the combustion and air supply chambers. 
The fans 8 and , fuel pump 9 and motor 2 

are located in the lower compartment 6, with 
the motor 2 disposed in the motor compart 
ment 23 which is separated from the fans 8 and 

by partition walls 23. The motor shaft 2 is 
suitably supported in the walls 26, with the fans 
8 and mounted at the opposite ends of the 
shaft. The fuel pump 9 is located in the motor 
compartment 22. the pump being illustrated as 
of Solenoid actuated type and operated by the 
motor 2 through can 27 and breaker assembly 
28, as will be later fully described. It is to be , 
understood, however, that : a, bellows or dia 
phragm pump mechanically actuated by a cari. 
(not shown) on the motor shaft 26 may be used 
in place of the solenoid punp 9. The fan is 
arranged at the outlet 29 of the combustion 
chamber 6, to draw the mixture therefrom into 
a passage 3i for discharge from the heater 
through the outlet 32. The fan 8 operates to 
draw air into the heater through inlet 33 for 
circulation through the passages ? and 2 í : the 
air being discharged from the heater through 
the outlet 34. The inlet 33 may be arranged to 
draw air into the heater from either the inside 
or outside of the car passenger compartment 
and the out at 34 may be suitably connected to 
pass the heated air into the passenger compart 
ment. Air for combustion enters the air supply 
chamber from air passage i through the valve 
36. The valve 36 which is illustrated as of flat 
disc twpe is supported from the top wall of the 
chamber 7 by suitable screws or the like 37 and 
is held in a normally open position by springs 38 
which are positioned about the screws 3. It is 
to be understood that the valve 36 may be sat 
isfactorily located in any of the walls of the 
chamber 7 and that a fiat or poppet valve nay 
be used in place of the disc valve shown. The : 
air in chamber 7 is admitted into an air and fuel 
mixing chamber 39, which will now be fully de 
Scribed. 
The mixing chamber 39 includes an enclosure 

lf which is located within the chamber and 
adjacent an equalizing chamber 2 which is of 
substantially cylindrical form and in alignment 
with and located at the inlet of the passage 83 
in the combustion chamber 6. The equalizing 
chamber 42 which is also located in the chamber 
7, is of integral construction with the chamber 
39 and is Senarated therefrom by a circular par 
tition or baffle plate 44, which is provided in a 
heat conducting metal such as copper; the plate 
44 being secured to the inner wall of the cham 
ber 42 as by brazing or like means. Communi 
cation between the chambers 39 and 32 is 
through apertures 46, which are formed in the 
nartition member 44. The equalizing chamber 
42 is separated from the combustion chamber 6, 
and specifically from the passage 43 therein, by 
a circular partition 4 which is provided in a 
suitable heat insulating refractory material. 
The partition 7 near the peripheral edge there 
of, is formed with apertures 38 to provide space 
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communication between the chamber 2 and the 
combustion chamber passage 43. The central 
portion of the partition A is imperforate and 
is formed with an extension 49 which extends 
longitudinally therefrom into the combustion 
chainber 5. The outser or free end of the exten 
sion 69 is formed with radially extending prongs 
or fingers 5 which attain a red glow during op 
eration of the heater to function as igniter ele 
ments. 
The enclosure i? for the mixing chamber 39 is 

formed with a cone portion 52 and an inclined 
wall portion 53 which is oppositely disposed from 
the cone portion 52. Fuel is admitted into the 
mixing chamber 39 through an injection nozzle 
53, which is suitably mounted in the apex of the 
cone portion 52 and is connected to the fuel 
pump 9 through a supply line 56. The nozzle 
54 is formed with apertures 5 for admitting a 
portion of the supply air from the chamber 
into the fuel stream prior to its admission into 
the mixing chamber 39. Another portion of air 
from the supply chamber 7 is admitted into the 
mixing chamber through air ports 58 which are 
formed in the cone portion 52 in a manner to 
progressively direct the air into the fuel stream 
after its ejection from the nozzle 54. The op 
posed disposition of the nozzle 54 and wall 53 
causes the air and fuel mixture fron the nozzle 
56 and ports 58 to impinge upon the preheating 
portion of a combination preheating and ignit 
ing element 59 which is supported in part in the 
inclined wall 53 and is santingly arranged longi 
tudinally of the mixing chamber 39 and equaliz 
ing chamber 42 through the partitions 44 and 67, 
the preheating portion being disposed in the 
chamber 39 and the igniting end 6 extending 
into the combustion passage 43 to a position be 
tween the igniter elements 5 and the ceramic 
partition wall 37. A further portion of air from 
the Supply chamber is admitted into the air 
and fuel mixture, after ignition thereof, through 
apertures 62, which are formed in a holding col 
lar 63 and the combustion chamber wall 60, the 
air therethrough being passed directly rom the 
air supply chamber 7 into the combustion pas 
sage 43. The collar 63 is mounted about the 
chamber 62 and is formed with an extending an 
nular lip portion 65 adapted to fit about the wall 
69, tightening of the screws 38 acting to hold 
the chambers 39 and 42 in position at the inlet 
of passage 3, in an obvious manner. 
The heat element 59 includes a resistance coil 

64 which is inserted in an insulating tube 66 
which in turn is mounted in a copper tubular 
sleeve 87. The element 59 is in heat conducting 
relation with the inclined wall 53 and with the 
copper partition plate 44, the end 6f thereof 
being formed to partially expose a portion of the 
resistance wire 64, which is turned downwardly 
in the combustion chamber to effect a more 
Iready ignition of the mixture passing into the 
chamber 6, since any condensation of the fuel 
from the combustible mixture will occur near 
the wall portions of the chamber 42 with the 
condensate tending to drop or accumulate at 
the bottom of Such chamber. Projection of heat 
from the end 6 of the heating means 59 accom 
plishes ignition rather than the heat surround 
ing the housing 67. The projected heat is con 
fined at the end 6 by the ceramic partition 47, 
the degree of ignition heat being determined 
eSSentially by the wall input to the resistance 64 
and being contemplated in the invention to be 
about 800° F. 
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As previously noted the rating of the motor 2 

is about 3 amperes, which amperage effects an 
operating speed of about 3750 R. P. M., and since 
the fuel pump 9 and fans 8 and are core 
spondingly small the pressure of the fuel and air 
entering the mixing chamber 39 is too low to 
effect a proper atomization of the air and fuel 
mixture for efficient combustion. The air and 
fuel, therefore, is preheated in the nixing chan 
ber 39 to an optimum temperature which pro 
vides for a most advantageous mixing thereof, 
those portions of the heating element, 59 posi 
tioned within the mixing and equalizing cham 
bers 39 and 42, respectively, acting to heat the 
mixing and equalizing chambers and their Sui 
rounding walls to a temperature Which will ef 
fect a complete vaporization and mixing of the 
air and fuel. The preheating unit does not op 
erate as a hot spot as such is considered with ref 
erence to a heater element or portion but oper 
ates to heat the mixing and equalizing chann 
bers and their surrounding walls, the variation 
in the temperature Within the charnbers and 
their surrounding walls being about 10 F. The 
temperature in the mixing and equalizing chann 
bers, however, is at all times less than that, which 
would effect an ignition or burning of the fuel 
within such chambers. 
The chambers 39 and 42 are maintained at a 

predetermined minimum operating temperature 
by means of a thermal switch unit 7 G which is 
responsive to the heat of the heating means 
59. The unit 0 is insulatingly mounted on the 
outside of the inclined wall portion 53 and ex 
tends outwardly into the air supply chamber 7, 
the unit being comprised of bi-imetal contact 
arms and 2, having associated contact arms 
13 and ?t, respectively. The bi-metal arms 
anid 72 are movable independently of each other 
and are adapted for movement at different tem 
peratures; bi-metal Switch - 3 being in a 
normally closed position and arranged in the 
electrical circuit of the heating element, 59, and 
bi-metal switch 72-75 being normally open and 
arranged in the electrical circuit of the iuel 
pump 9. 
59 is obtained by connection thereof to a suit 
able electrical source such as the car battery 5, 
the circuit from the battery including conductors 
76 and 77, arms 2 and f , and conductor 8; 
the circuit being completed to ground by con 
nection of the resistance wire 64 to the copper 
tubing 67 at the heater end 6. The conductor 
6 is also common to the circuit of the motor 2 
and fuel pump º 9, the motor being connected di 
rectly to the battery 75 by the conductors 78 and 
8; and the circuit for the fuel pump including 
conductors 16 and 77, arms 4 and 2, conductor 
79, breaker assembly 28 and conductor 30. 
The operation of the heater is started by clos 

ing the main switch 86, which effects a simulta 
neous operation of the heating element, 59 and 
fans 8 and f, the circuit of the fuel pump 9 
being opened by the normally open bi-metal 
switch 72-74. When the heating element 59 
reaches a temperature of about 75 F., the bi 
metal arm T4 is moved into contact with the arm 
72 to close the circuit of the fuel pump 9. A time 
delay is thus provided between the start of op 
eration of the heater element 59 and the fuel 
pump 9 to assure a burning of the fuel admitted 
into the chamber 39, whereby to prevent, an ac 
Cumulation of a W fuel in the cornbustion chan 
ber 6. Since the fans 8 and and pump 9 are 
all operated by the motor 2, the air and fuel 

Energization of the heating element 
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2,236,855 
supplied to the mixing chamber 39 through the 
nozzle 54 and air ports 58 is supplied at a corre 
Sponding rate to provide for an air and fuel mix 
ture in the chamber 39 of substantially uniform 
richness ratio. The air and fuel thus admitted 

... into the mixing chamber is impinged against the 
inclined wall 53 and heater element 59, the re 
Sultant mixture being forced through the aper 
tures 46 in the partition wall 44 and into the 
equalizing chamber 42 by the pressure effected 
in the air supply chamber 7 by the force fan 8 
and Suction fan ff. From the equalizing cham 
ber 42 the mixture passes through the aperture 
i8 in the ceramic partition 47 into the combus 
tion chamber 6 where it is ignited by the hot end 

of the heating element 59. 
The continued operation of the heater element 

59 provides for an increase in the temperature 
of the chambers 39 and 42. When the tempera 
ture reaches a value of about 200 F., which rep 
resents a minimum operating temperature for 
effecting an advantageous mixing of the low 
pressure air and fuel for efficient combustion, 
the bi-metal arm moves out of engagement 
with the contact arm 3 to effect an opening of 
the heater element circuit and a consequent stop 
ping of operation of the heating element; the 
fans 8 and í í and fuel pump 9 continuing in op 
eration. At this operating temperature the fuel 
and air inpinged on the heating elemert 59 and 
also against the inclined wall 53 is substantially 
immediately vaporized, to provide for its intimate 
mixing, the inclination of the wall 53 serving 
to deflect the mixture against the heat-conduct. 
ing partition wall 44 to substantially completely 
vaporize the air and fuel mixture before its pas 
Sage through the apertures 46 into the equalizing 
chamber 42. The apertures 46 are arranged in 
the partition wall 44 in that portion above the 
heater element 59, the lower portion of the wall 
being imperforate to form a small receptacle or 
reservoir 45 at the bottom of the chamber 39 
between the partition wall 44 and the inclined 
Wali portion 53. Since the free fuel particles in 
the chamber 39 tend to drop to the bottom of the 
chamber, they are collected in the reservoir 45 
in proximity to the heating element and in a 
contacting position with the air in the mixing 
chamber to provide for their vaporization and 
passage into the chamber 42, through 1 he aper 
tures 46, in a vaporous form. Any unmixed fuel 
is thus retained in the chamber 39 until it is 
properly conditioned for an efficient burning in 
the combustion chamber 6. The mixture ad 
mitted to the chamber 42 is maintained in a 
vaporized condition by the heat produced therein 
by the element 59, the chamber 42 by virtue of 
the restricting action of the insulating plate 47 
to the mixture flow therein, functioning to dis 
tribute the vaporized mixture substantially uni 
formly over the sectional area of the combustion 
paSSage 43, to reduce to a minimum the occur 
rence of any free rich or lean portions in the 
mixture. This vaporous mixture on entering the 
combustion chamber 6, is ignited by the igniter 
elements 5, which have been heated to a red 
glow during initial combustion. If any back 
firing should occur during heater Operation the 
valve 36 will close in response to the increased 
pressure in chamber 7 to prevent any of the 
burned mixture from passing into the paSSageS 
A and 2. 
The efficient combustion of the fuel mixture in 

the chamber 6 continues until the temperature in 
the mixing chamber 39 falls below about 200 F., 
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at which time the bi-metal arm moves into 
contact with contact arm 73 to again energize 
the heating element 59. When the temperature 
of the chamber 39 is again increased to about 
200° F., the bi-metal arm i í breaks away from 
the contact arrn 73 to again open the circuit of 
the heater element 59. This cyclic action of the 
bi-metal switch T-3 continues during normal 
operation of the heater, the operation of the 
heater being stopped by opening the switch 86. 
In the event element 59 fails, for some reason, 

to become energized on closing of the Switch 
7 -73, air and fuel will continue to be Supplied 
to the chamber 39 until the temperature of the 
chamber drops below about 75 F., at which tire 
the bi-metal arm 2 will break its contact with 
the arm 76 to open the fuel pump circuit, thus 
leaving only the fans 8 and in operation. Raw 
fuel is thus prevented from accumulating in the 
combustion chamber 3, the continued Operation 
of the fans serving to Sweep of scavenge the 
chamber 6 of such fuel. Operation of the fans 
is stopped by opening the switch 86. Since the 
bi-metal arm 2 is responsive to the heat, condi 
tion of the heating element 53, fuel is admitted 
to the chamber 39 only after the chamber has 
been raised to a temperature of about 75 F. by 
the operation of the heating eleinent, the fuel 
supply being stopped when the temperature of 
the chamber falls below Such temperature, S0 
that fuel is supplied to the heater both at the 
start of and during heater operation only when 
the heating element is capable of operation. 

During the normal operatipil of the heater a 
portion of the heat from the combustion chann 
ber is transmitted through the channer was 
60 and 87 and also through the heater element. 53 
to the mixing chamber 39, so as to decrease the 
dissipation of heat from the mixing chaniber 3 
by the cooling action of the vaporization of the 
air and fuel in the chamber 39. The heat thus 
transmitted from the : combustion chamber lesS 
ens or compensates to Sonne extent the effects 
of this cooling action on the heating element 
59 and Wall 53 and in this manner acts as a saw 
ing device to reduce the frequency of operation 
of the heating element 58 by the thernal unit 
70. A drifting of the temperature in the mixing 
chamber is substantially eliminated by the loca 
tion of the thermai unit 7), as previously de 
Scribed, in close proximity to the heater element 
59, this location of the unit providing for an in 
mediate control of the heater element and hence 
for a practically constant operating temperature 
in the mixing and equalizing charnbers, since 
the time lag between the conflicting heat effects 
on the heater 59 and operation of the unit () 
in response to Such effects is reduced to a mini 
IIl?t?. 

It is to be understood, however, that the ener 
gization of the heating element 59 by the action 
of the bi-metal arm if does not indicate a fail 
lure of combustion in the chamber 6, Since the 
operating temperature of the mixing chamber 
39 is independent of the heat from the combus. 
tion chamber. Energization of the heating ele 
ment 59, may thus be the result of a sudden 
change in the temperature of the air and fuel 
entering the mixing chamber 39, the mixture be 
ing processed independently of the burning con 
ditions in the combustion chamber 8 and the bi 
metal Switch operating to energize the heat 
ing element only in repsonse to the temperature 
conditions in the mixing chamber 39. 
The function of the heater element 59 to main 
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tairn the chamber 39 at a substantially constant 
predetermined operating temperature, and the 
control of the heater element 59 by the thermal 
unit 70 is facilitated by the arrangement of the 
heater element and motor circuits, as will now 
be explained. The conductor 76, as previously 
noted, is common to the circuits of the heater 
element 59, pump 9, and motor f2. Thus upon 
an initial closing of the Switch 86 the line drop 
in conductor 6 is the result of the combined 
loads of the heater element, and motor. How 
ever, upon the mixing chamber 39 being heated 
to its optinnum temperature, which causes the 
bi-metal arrn to break contact with arm 3, 
the line drop in the conductor 76 is the result 
only of the loads of the motor 2 and pump 9, 
the pump, as previously explained, being started 
aftei the operation of the heating element and 
fans. Since the line drop effected in the Con 
ductor 6 by the heater element is proportion 
ateli high as compared to that of the pump and 
motor, breaking of the heater element circuit 
causes a speeding up of the motor 2, to a speed 
which is about 30 per cent higher than its Speed 
with the heater element circuit closed. This 
speeding up of the notor A2 also speeds up the 
fans 3 and A, so that a greater amount of air 
is drawn in by the fan 8 for circulation about 
the radiating fins í 9 and a greater amount of 
air is also Supplied to the chamber through 
valve 36, to provide for a leaning of the mixture 
in the chamber 39. Upon an increase in the line 
drop in conductor 6 by the concurrent ener. 
gization of the heater element, pump and motor 
circuits, the motor 2 slows down so that the 
annount of ai circuiated about the fins 9 and 
the amount of air supplied to the combustion 
chamber 39 is correspondingly decreased. A 
Slowing down of the motor 2 is thus concurrent 
With the energization of the heater element 59 
So that heating of the chamber 39 by the heater 
element 59 is aided by a decrease in the dissipa 
tion of heat from the heater by the fan 8. Since 
heat, therefore, is being carried away from the 
parts Surrounding the chamber 39 at a decreased 
rate during times of heater element energiza 
tion, the heat generated by the heater element 
is more effectively and rapidly localized in the 
chamber 39. Also the reduction in the supply 
of air to the Supply chamber concurrently With 
energization of the heater element 59 provides 
a richer mixture being formed in the chamber 
39 and hence an automatic choking effect, where 
by to aSSure a positive and ready combustion of 
the mixture and a rapid return of the heater to 
Optimum operating conditions. The tempera 
ture of the chamber 39 is thus confined between 
Substantially close operating limits to reduce 
temperature drifting therein to a minimum dur 
ing normal operation of the heater. 

Since the quantity of air admitted into the 
heater device is relatively small, the mixture in 
the chamber 39 will be normally relatively rich, 
So that it is rapidly and readily ignited by the 
end 6 of the element 59. This rich mixture, 
however, although readily ignited is not adapted 
for a complete and efficient burning. To pro 
Vide for the complete burning of the mixture a 
portion of the air from the air chamber is ad 
mitted through the apertures 62, previously de 
Scribed, into the combustion chamber 6 after 
the ignition of the mixture by the end 6 of the 
heater element 59, which operates in a region 
of rich mixture. The rich mixture from the 
chamber 32 is thus first ignited by the heater 
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element 59 and after ignition is leaned by ihe 
addition of the Supplementary air for the ports 
62 to provide for its complete burning. The 
quantity of air admitted through the apertures 
62 into the chamber 6 is controlled directly by 
the pressure created in the chanbei i by the 
fan 8 and, therefore, is in accordance with the 
richness ratio of the mixture in the chamber 39. 
In the normal operation of the heate the coin 

mon motor drive 2 for the fails 3 and and 
fuel pump S provides for a simultaneous rela 
tional operation of these parts to provide for 3, 
mixture in the chamber 39 of Substantially uni 
form richness ratio and a movement of the nix 
ture through the combustion cina.Inher 8 at a 
Substantially unifolm rate, ?/Love,lent. S im 
parted to the mixture at the combustion chambar 
outlet 29 by the Suction far í á Simultaneoli Sly 
with movement of the mixture at the inle of 
the combustion channber, as effected by tia; force 

The mixture is thus simultaneously 
moved at both ends of the combustion chaineer 
so that a scavenging action of Substantially uni 
form intensity is effected throughout the entire 
length of the combustion passage 3. in the 
occurrence of a back pressure in the cornbustion. 
chamber the suction fan í í is Choked it itS 
operation by a reduction in the quantity of 2:niX 
ture available at the combustion outlet, 29. This 
choking of the saction fan effects a decrease 
it the capacity of the fari í í, So that, its load 
on the motor 2 will be correspondingly decreased 
to provide for a speeding up of the notor 2. 
The increase in speed of the motor 2 not only 
increases the speed of the Suction fan but 
also increases the speed of the force ïan & to 
provide for an increase in the pressure of the 
air in the Supply claimber i and a consequient 
increase in the air pressure applied at the iaiet 
of the combustio claraber S. She back pres 
sure in the combustior: chanber 5 is thus 
acted upon by an increase in the Stiction 
pressure at the coinibustion outlet, 23 arid by 
an increase in the force ol' positive pres 
Sure at the inlet to the cornblastion passage 
43. The fluid circulating fans 3 and i ?t, theres 
fore, provide compensating effectS, due to the 
balancing of the loads thereof by ti: motO 62, 
to provide pressure conditions at each end of 
the chamber 6 to overcome the back pressure 
occurring therein. The heater is ihus rapidly 
conditioned for operation under Ilor (aal Condi 
tions. The suction fan 3, therefore, operates 
to effect, automatic suction pressure changes and 
the fan. 8 automatic positive pressure Cihanges, 
in response to back preSSures in the coibl Stio: 
chamber 6 to provide for a steady burning Of 
the inixture in the combustion chamber With a 
minimum of noise. 
Since the modified form of the invention shown 

in Fig. 2, is similar in many respectS to the 
embodiment of Fig. 2, similar ninerals of ref 
erence, shall be used to designate Similar parts. 
The heater comprises a housing 5' of Substan 
tially cylindrical form, which has arranged 
therein a combustion chamber 5', an air Supply 
chamber 7, a fan compartment S3 and a motor 
compartment 39, the compartments 38 and 89 
being separated by a partition wall 23'. The 
combustion chamber 6 and air Supply chainber 
T are assembled in longitudinal alignmelt and 
are concentrically spaced from the housing struc 
ture 5' by radiating fins 9 to foln an annular 
passage 2 " between the chambers 6' and and 
the linousing structure 5’. A fam 9 is arranged 
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in the fan compartment 88 to draw air into the 
heater through the inlet 92 for circulation about 
the fins 9 in the annular passage 2" and dis. 
charge through the outlet 93, the inlet 92 and 
outlet 93 being suitably connected to provide for 
a heating of the car passenger compartment. 
The fan 3 is mounted at one end of the motor 
shaft, 26' which is suitably journaled in the par 
tition wall 2 is and in the end Wall 94 of the 
structure 5'. The motor 2 and fuel pump 9 
are located in the notor compartment 89 and 
ai'e Similar in stru2ture and operation to the 
corresponding partis previously described in con 
nection with Fig. 1. A portion of the air from 
the fan Si is supplied to the chamber through 
valve 36, the parts iocated in the chamber 
being Siiriilar in structure and operation to the 
coi"responding parts of Fig. 1, So that a further 
description thereoi is believed to be unnecessary. 
The conibustion chamber 6' is provided with 

a projecting end section or conduit 96, which 
extends through an opening 87 formed in the 
end wall S8 of the housing i". The opening 
Si is somewhat larger in diameter than the con 
tiuit 33 so that an annular space is formed be 
tween the conduit, 95 and the peripheral edge 
cf the opening 33. Concentrically disposed about 
the charter Section 9 and in alig; linent with 
the opening 97 is an annular housing or tubing 
99 naving a fiange if which is adapted for as 
senibly with the structure 5' by means of Screws 

2 or like means. There is thus fol'ned be 
tween the chamber section 96 and the housing 
99 an annular passage 3 which is in communi 
cation with the annular passage 2 f'. A portion 
of the air circulated through the p3.SSage 2 is 
thus diverted or by-passed through the passage 

3 for discharge from the heater; the air fiow 
ing through the passage i3 providing for an 
ejector oi suction action at the outlet 06 of the 
combustion chamber, whereby to reduce the back 
piressure in the chamber 6'. Movement is thus 
in parted to the inixture at both ends of the com 
oustion chanber 6 so that a Substantially uni. 
ifornin rate of flow of the mixture is obtaineci 
through ti e entire length of the chamber S’. . 
A fli'the reduction in the back pressure in the 

conibustion chamber 8 is obtained by cooling the 
mixture at the outlet 3 i. The Cooling means in 
cilde a tubulan' Slee: Ve ?Üâ havirig a reduced Sec 
tion it with a diameter substantially equal to 
that of the ho Sing 3. The en arged Section 1 ) 8 
of the sleeve f38 is adapted for concentric Spac 
ing about the housing 99 by means of spacers 409 
to form an annular passage between the housing 
333 and tie en larged Section í 38. The sleeve 4 G6 
is fictionally Secured to the housing 99 by means 
of Screws . Since the annular passage 3 is 
in communication at its end 2 with a trinos 
pheric air a fioW of recirculated air through the 
2nular passage 3 will effect, a flow of atmos 
politenice ail" through the a n n Lalar passage f 099, the 
nixing of the cool atmospheric air with the air 
from the passage C3 providing for a substantial 
cooling of the fluid or gas and mixture at the 
outlet 36 to provide for an increased reduction 
in ühe back. preSS1) 1'eS in the Combustion Cham 
bel '. 
Operation of the heater in Fig. 2 is started by 

closing the switch 86, Line fuel pump 9 and fan 9 
being Opelated Siin liltaneously by the notor 2; 
the circuits for the notor 2, fuei pump 9 and 
thermal unit () being the same as that described 
in connection with Fig. 1. A portion of the ail 
supplied by the fan 9 is supplied to the chamber 
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for mixture with the fuel from the pump 9 in 

the mixing chamber 39, the remaining air being 
passed through the annular passage 2" for dis 
charge through the annular passage 93 and out 
let 93. The amount of air passing through the 
passage 03 is proportionally small as compared 
to the air discharged through the outlet 93, so 
as not to effect to any appreciable degree the 
quantity of heated air which is supplied to the 
Car Conpartment from the outlet 93. Since the 
force pressure effected in the supply chamber 
and the suction pressure effected at the outlet, 66. 
are both the result of operation of the fan 9, 
these pressures maintain a corresponding operat 
ing relation during the normal operation of the 
heater so that a substantially uniform rate of 
fic'W of the mixture through the combustion 
chamber 6' is maintained at all times. The oper 
ation of the heater is stopped by opening the 
Switch 86. 
The invention is thus seen to provide for a 

heater of pressure-suction type which is operated 
entirely independently of the car engine and 
which is completely operable from the electrical 
power available it the car battery. he heater 
is of rugged and simple construction and is sub 
stantially noiseless in operation. The provision 
for a suction action at the outlet of the combus 
tion chamber and a positive pressure at the inlet 
thereof provides for a Smooth uniform flow of the 
conbustible mixture through the entire length of 
the combustion chamber, the initiation of nove 
ment of the mixture or fluid at each end of the 
combustion chanber providing for a positive 
scavenging action and a substantial elimination 
of critical back pressures. The invention pro 
vides frther for a heater in Which the air and 
fuel supply means and the suction and force 
pressure means are operated by a common motive 
power to provide for a simultaneous relational 
operation thereof, so that the rate at which aii 
and fuel is fed to the combustion chamber is sub 
stantially constant and in correspondence with 
the rate of flow of the mixture through the con 
bustion chamber to in all provide for an even and 
steady burning of the mixture in the combustion 
chamber. 

It is to be understood that the relative ten 
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perature Vaiues used in the above desCription are 
representative for one kind of fuel and will vary 
for different kinds of fuels. It is to oe under 

50 

stood also that only preferred embodiments of the 
present invention have been illustrated and de 
scribed herein and that alterations and modi 
fications thereof can be inade which are within 
the full intended scope of the invention as defined 
by the appended claims. 

I claim: 
1. In a heating device, the combination of 3, 

combined preheating and igniting unit, a con 
bustion chamber, an equalizing chamber, and an 
ail' and fuel mixing chamber, Said three chambers 
being arranged with the equalizing chamber be 
tween said combustion and mixing chamber's, 
perforated partitions at each end of Said equaliz 
ing chamber, said preheating and igniting unit 
being positioned in said three chambers and ex 
tending through said partitions, one end portion 
of said unit acting to heat the air and fuel in said 
mixing chamber and the other end portion acting 
to ignite Such heated mixture in Said combustion 
chamber, with the central portion of said unit 
acting to heat the mixture during its passage 
through the equalizing chamber. 
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an air and fuel mixing chamber provided with 
a wall portion and an inclined portion arranged 
on opposite sides thereof, and having an outlet, 
said wall and inclined portions being thermally 
connected and the wall portion having air ports 
concentrically arranged about a part thereof, a 
perforated piate extending entirely across said 
outlet and being thermally associated with said 
Wall and inclined portions, a fuel injection nozzle 
located in Said part, the Said air ports being 
arranged to direct the air passing therethrough 
into the mixing chamber for fixing with the 
fuel Stream from Said nozzle, and heating means 
positioned in the path of the air and fuel fron 
Said OrtS and nozzle and extending through 
said inclined portion and perforated plate, said 
heating means acting to heat said wall and in 
clined portions and said perforated plate, the 
air and fuel entering the mixing chamber be 
ing immediately heated and substantially con 
pletely Vaporized by said heating means and in 
clined portion and passage through said per 
forated plate. 

3. In a heating device, the combination of a 
combustion chamber, an equalizing chamber and 
an air and fuel mixing chamber, with said equal 
izing chamber being between said combustion 
and mixing chambers, a perforated partition ex 
tending entirely across each end of said equaliz 
ing chamber, said mixing chamber having a 
wall portion at one end and an inclined portion 
at the opposite end thereof, said two portions 
being in thermal connection with one of said 
perforated partitions, said wall portion being 
formed with air ports arranged concentrically 
about a part thereof, a fuel nozzle in said part, 
the air from Said ports being directed to mix 
With the fuel entering the mixing chamber from 
Said nozzle, and a combination heating and ig 
initing unit positioned in said three chambers 
and extending through said perforated parti 
tions and inclined portion, said unit being ther 
nally conductive with said inclined portion and 
Said one perforated partition to heat said wall 
and inclinied portions and said one perforated 
partition, the air and fuel entering the mixing 
chamber being immediately heated and substan 
tially completely vaporized by said combination 
unit and inclined portion and passage through 
Said one perforated partition, the mixture be 
ing maintained in a vaporous form in said equal 
izing chamber by the unit portion therein, and 
beiing ignited in vaporous form by the unit por 
tio iocated in the combustion chamber. 

4. In a heating device of internal, combustion 
type, the combination of a fuel conditioning unit 
having an inlet and an outlet and including 
an air and fuel mixing chamber and an equaliz 
ing chamber, perforated means separating said 
two chambers, with said mixing chamber béing 
between said inlet and said perforated means, 
means for supplying air and fuel to said mixing 
chamber, means heating said mixing charnber 
to Substantially a fuel vaporizing temperature, 
neals for retaining the mixture in a substan 
tially vaporous form during its passage through 
Said equalizing chamber, and means preventing 
all portions of said mixture from paSSing di 
rectly through said equalizing chamber includ 
ing perforated means extending across said 
equalizing chamber near said outlet. 

5. In a heating device of internal combustion 
type, the combination of a fuel conditioning unit 
having an outlet and including an air and fuel 

2. In a heating device, the combination of 75 mixing chamber and an equalizing chamber ar. 
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ranged adjacently to said mixing chanber, 
means supplying air and fuel to Said mixing 
chamber, Said mixing chamber having heat con 
ducting wall portions, with one of said wall 
portions being perforated for fluid connecting 
said two chambers, heating means for vaporizing 
fuel in said mixing chamber, means maintain 
ing the mixture in said equalizing chamber sub 
stantially at a fuel vaporizing temperature, means 
preventing a direct flow of all portions of said 
mixture through said equalizing chamber includ 
ing means extending acroSS Said equalizing chann 
ber near said outlet having passage portions 
therein, and means igniting the mixture from 
said equalizing chamber. 

6. In a heating device of internal combustion 
type, the combination of a fuel conditioning unit 
having an outlet and including an air and fuel 
mixing chamber and an equalizing chamber ar 
ranged adjacently to said mixing chamber, 
means supplying air and fuel to said mixing 
chamber, electrical m2ans in said mixing cham 
ber for heating the same to a fuel vaporizing 
temperature, said mixing chamber having heat 
conducting wall portions, with one of said wall 
portions being perforated to fluid connect said 
two chambers, said heating means having a heat 
conducting end portion extending outwardly from 
said mixing chamber through another Wall por 
tion thereof, with its opposite end portion be 
ing heat conducting and projecting through said 
one Wall portion into Said equalizing channber, 
the heat from said opposite end portion Serv 
ing to retain the mixture in said equalizing 
chamber in a substantially vaporous form, an 
energizing circuit for said heating Ineans in 
cluding thernal Switch means mounted on said 
one end portion, said thermal switch means be 
ing responsive in action to the heat from said 
heating means to control the operation of the 
same in maintaining the mixing chamber sub 
stantially at said fuel vaporizing temperature, 
means extending across said equalizing chann 
ber near the outlet of Said Conditioning unit 
having passage portions therein, and means ig 
niting the mixture from Said equalizing chamber. 

7. In a heating device of internal combustion 
type, the combination of fuel conditioning means 
including an air and fuel mixing Chamber hav 
ing an inlet and an outlet, means for supplying 
air and fuel to said mixing chamber at said in 
let, a combination electrical heating and ignit 
ing unit extending through said chamber and 
acroSS Said inlet and having an igniting portion 
at One end, the opposite end of said connbination 
unit projecting outwardly from said mixing 
chamber and the intermediate portion of said 
combination unit being positioned in said cham 
ber for heating the sane, a perforated member 
arranged acroSS Said conditioning unit, near said 
outlet, Said igniting portion being supported in 
Said perforated member but positioned outward 
ly of said mixing chamber, and thermal switch 
means mounted on said opposite end in heat ex 
change relation therewith and in electrical con 

- nection With sai combination unit to control 
the operation of the same, said thermal switch 
means being respon Sive in action to the heat 
from said combination unit. 

8. In a heat generator, the combination of an 
air and fuel mixing chamber and a combustion 
chamber, electrically operated means for supply. 
ing air and fuel to said mixing chamber, elec 
trical means for heating said mixing chamber to 
a fuel vaporizing temperature, so that said fuel 
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is in a substantially vaporous form prior to its 
passage into said combustion chamber, a circuit 
for said fuel Supply means including a normally 
open bi-metal Switch, a circuit for said heating 
means including a second normally closed bi 
metal Switch, said two bi-metal switches being 
thermally connected with said heating means so 
as to be responsive in operation to the heat from 
said heating means, and a control switch com 
mon to Said two circuits, Said control switch when 
initially closed providing for an energization of 
said heating means, with said first switch oper. 
ating to close the circuit for said fuel Supply 
means when the heat fron said heating means. 
is at Substantially said fuel vaporizing tempera 
ture, Said Second SWitch means opening on an 
increase of said heating means to a temperature 
above said fuel vaporizing temperature, with the 
control of Said heating means by said Second 
SWitch means Serving to maintain said mixing 
chamber substantially at said fuel vaporizing 
temperature independently of the heating condi 
tions in said combustion chamber. 

9. In a heat generating device of internal com 
bustion type, a liquid fuel vaporizing chamber 
having an inlet and an outlet, a partition plate 
intermediate said inlet and outlet extending 
completely across said chamber and having per 
forations over a portion thereof, with said plate 
and at least one Wall of said chamber being 
composed of a heat conducting material, means 
Supplying air and fuel to said chamber at said 
inlet, means for heating said chamber to at 
least a fuel vaporizing temperature, with said 
fuel supply means being arranged to direct the 
fuel therefrom against said one will prior to the 
passage of said fuel through the perforations in 
Said partition to said outlet so that the fuel is 
substantially completely vaporized by the heat in 
Said plate and wall for mixing with said air, 
and means near Said outlet for distributing said 
mixture substantially uniformly over the entire 
CrCSS Section of Said Outlet. 

10. In a heater having a combustion portion 
with an inlet, the combination of means for pre 
paring a liquid fuel for burning in said combus 
tion portion including a first region for mixing 
Said fuel with air, air moving means fluid-con 
nected with said first region to supply air there 
to, means Supplying fuel to said first region, a 
Second region fluid-connected with said first 
region wherein all portions of the mixture ad 
mitted thereto from the first region are inter 
mingled, and means within said two regions and 
extending within Said combustion chamber inlet 
for continuously heating the air and fuel to 
gether in both regions to vaporize the fuel for 
mixing with the air and retaining the mixture 
in a vaporous form for burning in the combustion 
portion. 

11. În a heater having a combustion portion, 
the combination of walled means for preparing 
a liquid fuel for burning in said combustion por 
tion having a first region therein for mixing said 
fuel with air, air supply means having a portion 
fluid-connected with said first region, means sup 
plying fuel to said first region, with said air be 
ing circulated within said first region for mix 
ing with said fuel, said walled means having a 
Second region fiuid-connected with said first 
region and combustion portion wherein the fuel 
admitted thereto from the first region is dis 
persed substantially uniformly throughout the 
mixture, and means for heating the air and fuel 
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together in both regions to vaporize the fuel for 
mixing with the air. 

12. In a heater having a combustion portion, 
the means for preparing fuel for igniting in said 
combustion portion and for igniting the same 
therein, including in combination walled means 
having a first region with fuel and air introduced 
and mixed therein, a second region fluid-con 
nected with said first region and with said com 
bustion portion, said fuel and air being further 
prepared in said second region for igniting, and 

an electrical coil in said first region and in said 
second region and having a portion extending 
into said combustion portion, said electrical coil 
acting in said two regions to vaporize and main 
tail vaporized fuel therein and to heat the air 
mixed with the fuel therein, said vaporous mix 
ture passing into the combustion portion, and 
the extending portion of said coil acting to ignite 
the vaporous mixture in said COmbustion por 

0 tion. 
HARRY B. HOLTHOUSE. 


